Combined spinal epidural anesthesia is widely used for Caesarean section. Bolus administration of an epidural initial dose introduces the risk of drug flux from the epidural space to the subarachnoid space, and the volume effect of the initial dose may cause epidural top-up and extension of subarachnoid blockade. These problems may be avoided if the initial dose is not administered. This study investigated whether epidural continuous infusion without an initial dose (continuous group) can decrease postoperative pain as well as an epidural continuous infusion with an initial dose (initial dose group). Sixty-one patients undergoing elective Caesarean section were randomly assigned to the initial dose group or the continuous group. Twenty patients undergoing emergency Caesarean section with spinal anesthesia (spinal group) were also investigated to confirm that epidural block is effective for postoperative pain. Data in this study were obtained retrospectively from each patient!s records. Between the initial dose group and the continuous group, there was no significant difference in the number of times flurbiprofen or pentazocine were used for postoperative pain relief. However, the number of times that pentazocine was used was significantly higher in the spinal group than in other groups. This finding suggests that an epidural initial dose is unnecessary for postoperative pain relief in combined spinal epidural anesthesia for Caesarean section. (J Nippon Med Sch 2006; 73: 70!74) 
Introduction
Spinal anesthesia is frequently used for Caesarean section, and the use of combined spinal epidural anesthesia (CSEA) has become widespread over the past several years. One advantage of CSEA is that it facilitates the use of epidural analgesia for postoperative pain relief. Continuous epidural analgesia now plays an important role in postoperative pain control 1 . In the standard continuous epidural infusion technique, the initial dose is administered to establish that an adequate extent of analgesia can be expected. However, CSEA involves intentional dural puncture followed by epidural drug administration. Therefore, the initial dose introduces the risk of drug flux from the epidural space to the subarachnoid space, which may alter the characteristics of the block 2!4 .
Furthermore, the volume effect of the initial dose may cause epidural top-up and extension of the subarachnoid blockade 5, 6 . These problems may be avoided if the initial dose is not used.
Recently, 0.5% bupivacaine has been widely used for spinal anesthesia, and 0.2% ropivacaine has been frequently administered for continuous epidural analgesia to decrease postoperative pain. These drugs are longer-acting than the drugs used previously 7 .
We hypothesized that the epidural initial dose is unnecessary to confirm an adequate extent of analgesia. Because longer-acting drugs are being 
Patients and Methods
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were awake throughout surgery. Nausea and vomiting were treated with droperidol, 1 mg intravenously.
In the continuous group, 3 ml! hr of 0.2% ropivacaine was started for epidural continuous infusion about 10 minutes before the end of surgery.
In the initial dose group, 5 ml of 0.2% ropivacaine was injected as an initial dose through the epidural catheter about 10 minutes before the end of surgery, after which epidural continuous infusion of 3 ml! hr of 0.2% ropivacaine was started sequentially. rank test was used to detect differences between two groups, and the Kruskal-Wallis test was used to detect differences among three groups.
Results
Eighty-one patients were enrolled in the study.
There were no significant differences among the three groups in demographic data or operation time ( Table 1 Fig. 1!2) . There was no significant difference between the two groups.
However, the numbers of times flurbiprofen axetil and pentazocine were used were 2.5 ! 0.5 (median ! QD) and 0.0 ! 0.5 (median ! QD), respectively, in the spinal group ( Fig. 1!2 ). There were no significant differences among the three groups with respect to the number of times flurbiprofen axetil was used.
However, the number of times that pentazocine was used was significantly higher in the spinal group than in the two epidural groups (P=0.03) (Fig. 2) 
Discussion
Epidural bolus dosing can cause local anesthetics to spread to the epidural space. Yokoyama et al. 8 and Ueda et al. 9 However, the phenomenon may also be considered inversely: epidural continuous infusion without an initial dose may spread the requisite extent of F i g . 1 B a r g r a p h a n d b o x p l o t o f t h e f r e q u e n c y o f f l u r b i p r o f e n a x e t i l u s e . I n t h e b o x p l o t , t h e l e n g t h o f t h e b o x s h o ws t h e i n t e r q u a r t i l e r a n g e , t h e b a r i n t h e b o x s h o ws t h e me d i a n , a n d t h e o p e n c i r c l e s s h o w t h e o u t l i n e r s . Th e r e wa s n o s i g n i f i c a n t d i f f e r e n c e a mo n g t h e t h r e e g r o u p s .
F i g . 2 B a r g r a p h a n d b o x p l o t o f t h e f r e q u e n c y o f p e n t a z o c i n u s e . I n t h e b o x p l o t , t h e l e n g t h o f t h e b o x s h o ws t h e i n t e r q u a r t i l e r a n g e , t h e b a r i n t h e b o x s h o ws t h e me d i a n , a n d t h e o p e n c i r c l e s s h o w t h e o u t l i n e r s . Th e r e wa s n o s i g n i f i c a n t c h a n g e b e t we e n t h e i n i t i a l d o s e g r o u p a n d t h e c o n t i n u o u s g r o u p . ＊ Th e f r e q u e n c y o f p e n t a z o c i n u s e i n t h e s p i n a l g r o u p wa s s i g n i f i c a n t l y g r e a t e r t h a n t h a t i n t h e i n i t i a l d o s e g r o u p o r t h e c o n t i n u o u s g r o u p ( P < 0 . 0 5 ) .
analgesia within the period that spinal analgesia acts. In conclusion, an epidural initial dose was unnecessary for postoperative pain relief in CSEA for Caesarean section, but epidural continuous infusion provided greater pain relief than did spinal anesthesia.
